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Improvements in Electric Heating Cables 



J ? SgN^y HpPE Bruce, a British Subject of. 
firjind 8ulMij^g§i T r 3£algar Square, Lpndon, 
jd° hereby desire' the myent;c^ Jffr 
whjjek I pray chat a patent may be granted to 
5 me, and the meihqd by which it j.s to be per- 
formed, to be particularly described in and by 
the following statement: rsrr 

T3tl£ ^fisjenx invention relates to improye- 
jarcnts in insuJated elegnic jfefiSS JcahdesT*" 
10 '^"^'ISS^fl^^^ typ^"" of ydecrxic 

insulants have become available which hkye a 
reiatiyeiy high ^eiecgrig strength (of the order 
of iQOO yplts ger" j''^d/^Wefore, 'may 
fe? P?£_4 e so tfoju .that they impose jrejagyely 
15 htrl/e thermal insulation between a cpaductor 
jb e Purer surface of a cajsie comprising 
the conductor and the msulanif .arpund" the 
ccag4yciox. Exa mples such sujbsrances are 
silicone rubbers in scrip or sheet fgrnj^P.VjC., 
20 .and varnish or laquer layers of sjheone resin 
•9? epoxy resin. Further such ms^atipn sub- 
stances have many i desirable properties j^esa^ies 
high .idee trie strength, for example they have 
a Jpgh moisture- resjsjance and £agsf aftory 
25 mec han ical sttengjh. 

Such insulants have pqmparariyeLy low .hgaa.es 
of operating temperature, .often as low as 
100° C. or less,, so wp^ild appear to be unsuit- 
able fox use as insulators in an eje^tric heating* 
30 cafele. I have found, however, "{hat if advantage 
is taken of the trigr* ^decrxie and mechanical 
strength, of silicone rubber, P.V.G., s^cpne 
resin varnish and epoxy resjn varnish to apply 
them as thin coverings to electrical resistance 
35 material fraying g large s^^jrficiai area in com- 
parison with its cross sectional area, the rate 
of heat dissipation is such that the insulants 
remain undamaged by the heat produceo* in 
the conductor when the latter is run within 
40 its rating. 

In Patent Spet^cation No. 610,022 which 
djsdoses a ffexibie structure haying a body 
. portion of rubber and . a plurality of thin 
flexible metallic maments consisting essenjjaiiy 
45 of ^u rranj urn extOTding sirtetanaauy continu- 
ously through said body portion, said fflaments 
being in the form of metallic "ribbor^' ^vmg 
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a diickness whicji is small relative tp the width 
thereof, it is prpposed fo .cover .the said Glkr 
ments consisting .^s^rVnally ; of a'lummiiim with 
a bonding ag^t in a yery rhin coat to borii 
the filament3~tp the rubber pjf the body portion 
,of the srrjicn&e. Synthetic resin, halogeriated 
rublber and ytoLpus cnpplymers of pQlyyinyl 
cornpounds such as we ^6ri,de are includffl 
among" the rmtenals' propcised as covering 
agents. The said filaments axe for the: purpose 
of \c^duCTiTg ' fceat " ^9ughfflt tfaje \^m3cmxe 
.eitjigr fox cc^ucrjng jgjsat tijerefrom or for 
supplying heat thjer-efo,' one way of suppLyjng 60 
the heat being" '.to pass an .dectoc "cSirreht 
through the filaments. The coating material is 
; of course TOndedl into |tge rubber scructuTp 
during the manufacture thereof ari{3 ? tKerefpxe, 
before fhe fHaraenfs pex^rm* their' heat .con- 
ducting mnctipn. 

According -59 tie present j^mtipn,an^el^ 
.^eating^cable is provided ^^prjLsing a dun 
pjybj»n or 'tape of r^istarice iuetal ,enciosed in a 
rhjn -siiear±L of 's^cpne rubber or ppiyyujiyl 
cMot<Y^ ? of sheathed ^ith asbestos or glass fila- 
i^^ ypxvL .m^egnaffd jar " c^aiod wifh erxity 
resm varnish or suicone resin varnish, the cable 
.pjlexmg a hi^a superficial area for' the escape* 
of heat frorn it in yela'tipn jco its gloss semonal 
.area. Owing tg the "invention an efficient lieat- 
in^*"dement is pro^ucecl wiihou,t unp^uly mgh 
lppd .temp^amrjes beiog reached and ^srithout 
the resisjance material or tie msuiaxit pperat- 
ing at an ijaduly hig^ temperanire. 

The jp&ijQjjxs; accordiVg go didr nature, 
may l?e applied to the riBjopn or tape as a 
varxush or lacquer coating or as an extruded 
coaring -while they may be used as impregnants 
fpr fibrous materials such as findy woven glass 
fibres or asbestos or felts covering the ribbon 
or tape. 

iV typical cable according to the -invention 
comprises a ribbon of resistance material 
having a resistance of 0.2 ohms or more per 
foot run, e.g., cuprp nickel \ ff -wide and 0.003" 
thick, and' " a sheath of insulating material 
bringing the overall thickness of the cabie to 
i.O mm. ox shghriy less. 
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• *The- insulation may be protected by a 
metallic or other shea ch over port of the-- whole ' 
of the surface and this sheath may consist of . 
two . strips of metal at least one of which is 
shghtfy. ..wider than the insulating material. ' 
enclosing the resistance material and said strip 
may be folded around its ; edges to meet the- 
other strip the meeting edges being if desired 
joined by soldering or otherwise, iUtemarively 
the outer sheath or coating may be formed by. 
extrusion of a suitable relatively stiff synthetic 
resin or other extrusion moulding material. 

The insulating sheath may also be applied 
by sandwiching the resistance material berweeh 
two strips or tapes of insulating material which 
are bonded together at the edges by heat and/ 
or pressure and the faces of the insulating 
strips or at ieast the marginal parts of the faces 
of such strips may if necessary be pre- treated 
with a suitable adhesive or solvent. 

Whatever method of applying the insulating 
material, is adopted the insulating material 
together with the resistance material within it 
may be passed or drawn through a suitable die 
or between heated rollers to form an insulated 
conductor consisting of a thin and relatively 
wide flat strip and where a 'metallic or other 
sheathing is oised this may also be forced 
through a die or drawn between rollers to form 
- a compact cable having the desired properties. 

One embodiment of cable according to the 
invention is shown in the accompanying 
drawings in which: — 

Fig. 1 is a cross sectional view; and 

Fig. 2 is a plan of the cable with the succes- 
sive Layers successively cut away to show the 
construction thereof. 

A thin flat strip or tape 1 of resistance 
material such as cupro-nickel is enclosed 
within a mass or layer o f insulating material 2 
of silicone rubber for example and trie whole 
is enclosed by a metal sheath which consists 
of a strip of copper 3 gripped at its edges by 
the infolded edges of a wider strip 4 as shown, 
the joint being sealed if desired for example 
by means of an adhesive or by soldering. 

Due to the large superficial area of the 
resistance material 1 ar><j of the whole cable 
including the sheath 3, 4 as well as the rela- 
tive thinness of the insulating material 2 over- 
lying the elongated faces of the resistance 



material a high rate of heat transfer; from, .the 
resistance material is obtained thus ^ pern^tting 
.an.efficient heating cable to be produced witH-:-.' 
..out attaining unduly high temperatures.' ih. ; .the , 
insulating material 2. " • V" ;'J:< - ■■. ■ 

A heating cable in which the-. conductor : 1. 
consists of cupro-nickel strip'^i'' " wideb and ' 
.003 thick has been found to' : have /fpiir; times..- 
the heat dissipating surface of a" circular , wire 
of equal cross section. The overall thidkness of 
the cable need not exceed 1 mrru 

WHAT I CLAIM IS: — 

1. An insulated electric heating cable com- 
prising a thin ribbon or tape of resistance 
metal enclosed in, a thin insulating sheath of 
silicon rubber or polyvinyl chloride, or 
sheathed with asbestos or glass filament yarn 
impregnated or coated with:: 1 silicone --resin 
varnish or epoxy resin varnish', the cable offer- 
ing a high superficial area for the escape of 
heat from it in relation to its cross sectional 
area. - 

2. An insulated electric heating cable accord- 
ing to Claim 1 wherein the insulating., material 
is coated on., the resistance material as a laquer 
coating or is extruded around said resistance 
material. 

3. An insulated electric heating .cable accord- 
ing to Claim 1 wherein the insulating material 
is applied to the resistance material in the form 
of strips or tapes extending beyond the edges 
of the resistance material and bonded together 
by "heat and/or pressure. 

4. An insulated electric heating cable accord- 
ing to any of Claims 1 to 3 wherein the insulat- 
ing material is clad with a metal sheath over 
part or all of its surface to assist in heat 
dispersion. 

5. An insulated electric heating cable accord- 
ing to Claim 4 wherein the metal sheath, com- 
prises a wider metal stnrip and a narrower metal 
strip, the edges of the wider strip being folded 

• over on to the narrower strip and fixed to the 
latter for example by soldering. 

6. Insulated electric heating cables substan- 
tially as herein described or as herein- des- 
cribed with reference to the accompanying 
drawings. 

BROMHEAD & CO., 
Chartered Patent Agents, 
19 — 23, Ludgate Hill, London, E.C4. 
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Improvements in Electric Heating Cables- 

I, Henry Hope Bruce, Grand Buildings, 
Trafalgar Square, London, W.C.2, a British 
Subject, do hereby declare this invention to be 
described in and by the following state- 
ment: — 

This invention relates to the construction 
and application of heating cables or tapes for 
contact hearing of various types of industrial 



and laboratory equipment, for soil heating, for ^ 
space heating generally, and for similar gj 
purposes. . . HOg 

The present invention provides heating 
cable in the form of unusually thin flat tape so 
that . heat , is readily, released at quite moderate 
temperatures, thus reducing thermal stresses in : A 
both the conductor or conductors- -and- the 
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insulation. In one form of the invention the 
heat dissipating surface is further extended by 
enclosing the tape with pressure contact in a 
flat metal sheath, for example of aluminium, 
5 appreciably wider than the core, thus provid- 
ing in effect continuous fins on a spinal con- 
ductor. In another form of the invention the 
■tape is clamped to sheet metal to provide 
heated skirtings or heated covings, c eilin gs, 

10 radiant strip or panels fox warming b uildin gs. 
Preferably the tape has a resilient, or compres- 
sible surface to retain pressure-contact under 
working conditions. 

In one example of the invention the con- 

15 ducting or resistance wire is of nickel-chrome, 
about i" wide and five or six mil thick and is 
coated with enamel, preferably based on 
silicone resin or the like or is covered with 
glass silk or the like about five to ten mil thick 

20 and coated or impregnated with moisture 
resisting silicone varnish or the like or covered 
with extruded plastic material and enclosed in 
a flat metal sheath which provides both 
extended surface and earthing continuity. 

25 Such heating cable may be cast directly in con- 



crete or the like for warming buildings or may, 
be fed into pipes for increased -protection 
against injury. 

In another example, resistance wire of about 
26 gauge, insulated concentrically to a thick- 30 
ness of about 5 mil is clamped in a folded strip 
of light-gauge metal to form a sheath about 
±" or more wide and only about l /is" thick. 

In another example there are two conducting 
or resistance wires, circular or flat, in the same 35 
sheath which is flat and has its surface 
extended to suit the application concerned. 

In yet" another form of the invention there 
are two conductors, which in this instance may 
be of copper, aluminium or other metal of high 40 
conductivity partially insulated from one 
another by semi-conducting material, such as 
isilicjone resin containing a filler of carbon, 
graphite or the like, which is heated by the 
passage of electricity through it from one con- 45 
ductor to the other. This core is coated with 
moisture-repellent dielectric material .and is 
shaped as stated to dissipate heat without 
excessive temperature rise in the interior. 

H. H. BRUCE. 
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50 I, Henry Hope Bruce, Grand Buil dings , 
, Trafalgar Square, London, W.C.2, a British 
Subject, do hereby declare this invention to be 
described in the foil owing statement: — 

This invention relates to the construction of 

55 electric cables for carrying current with a rela- 
tively small drop in voltage and of cables 
having a large voltage drop to provide heat 
rather than to carry current for use in other 
apparatus- 

60 This invention provides a cable which con- 
sists of a thin flat strip or tape of copper, 
alum in tv m or other appropriate material which 
conducts electricity with much or little resist- 
ance per unit length, according to purpose, with 

65 longitudinal electrical insula tion and outer 
sheathing of alurnkdum, copper or other suit- 
able material. This sheathmg -may be appre- 
- ciably wider than the core, in accordance with 
my Provisional Application No. 15581/54. 

70 The ribbon wire is located between two self- 
adhesive insulating tapes of substantially 
known type such as semi-cured silicone rubber 
either unsupported or coated on glass silk or the 



like or silicone pressure adhesive tape, in either 
case the tape being about i" or so wider than 75 
the ribbon wire so that it overlaps to provide 
sealed edges. 

In another form of the invention, two such 
ribbon wires, side by side and spaced about i" 
apart, are held between double-width tapes 80 
with double-width sheathing. 

In yet another form of the invention two 
ribbon wires are located one above the other, 
separated by a third strip of adhesive insulating 
tape. 85 

When l^equired the cable is heat-cured after 
sheathing. 

Joints in the cable are made in any con- 
venient manner, such as by peeling back the 
slit sheathing and insulation, bending the 90 
ribbon wire so that one wire hooks to the other, 
replacing the insulation, augmented as 
necessary, replacing the sheathing and closing 
a simple pressure damp. 



H. H. BRUCE. 
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COMPLETE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scale. 
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